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DISPLAY FRAME STRUCTURE AND
DISPLAY

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims a priority to Chinese Patent Appli-
cation No. 201910941007 .6 filed in China on Sep. 30, 2019,
the disclosure of which 1s incorporated herein 1n 1ts entirety
by reference.

TECHNICAL FIELD

The present disclosure relates to the field of display
technology, and 1n particular to a display frame structure and
a display.

BACKGROUND

A lhiquid crystal display (LCD) 1s a planar ultra-thin
display device, which 1s composed of a certain quantity of
color pixels or black and white pixels, and 1s placed 1n front
of a light source or a reflective surface. A power consump-
tion of the liquid crystal display 1s very low, so 1t 1s favored
by engineers and suitable for electronic devices powered by
batteries. Its main operation principle 1s to stimulate liquid
crystal molecules with electrical currents to produce points,
lines, and planes, so as to form an 1mage in conjunction with
a backlight. In the related art, an outer frame, a front frame,
a middle frame, etc. are needed 1n the liquad crystal display
to fix a backlight module and a liquid crystal screen,
resulting 1n a large quantity of components and a compli-
cated assembly process.

SUMMARY

In a first aspect of the present disclosure, a display frame
structure 1s provided. The display frame structure includes
an mtegrally formed main body, the integrally formed main
body 1s provided with a first connecting portion and a second
connecting portion; the first connecting portion 1s configured
to connect a first component on a first side of the integrally
formed main body; the second connecting portion 1s con-
figured to connect a second component on a second side
opposite to the first side; and the integrally formed main
body 1s also provided with a plurality of passage holes.

In some embodiments, the first component includes a
liquid crystal screen and/or a touch screen.

In some embodiments, the second component includes a

backlight assembly and/or a back shell.

In some embodiments, each of the plurality of passage
holes mcludes a groove or a hole.

In some embodiments, the first connecting portion 1s a
buckle structure configured to connect the first component.

In some embodiments, the second connecting portion 1s a
through hole configured for installing a fastener.

In some embodiments, the integrally formed main body 1s
provided with a plurality of through holes, the plurality of
through holes are spaced along a circumierential direction of
the integrally formed main body.

In some embodiments, the integrally formed main body 1s
a rectangular frame structure.

In some embodiments, the display frame structure further
includes an optical component located between the first side
and the second side.
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2

In a second aspect of the present disclosure, a display 1s
provided. The display includes the foregoing display frame
structure, a first component and a second component; where

the first component 1s disposed on a first side of the

integrally formed main body and 1s connected to a first
connecting portion of the itegrally formed main body,
and a portion of the first component passes through one
or more passage holes of the integrally formed main
body;

the second component 1s disposed on a second side of the

integrally formed main body that 1s opposite to the first
side and 1s connected to a second connecting portion of
the integrally formed main body.

In some embodiments, the first component includes a
liquid crystal screen, the portion of the first component 1s a
printed circuit board of the liquid crystal screen.

In some embodiments, the first component includes a
touch screen, the portion of the first component 1s a printed
circuit board of the touch screen.

In some embodiments, the second component includes a
backlight assembly and/or a back shell.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, which are not necessarily drawn to scale,
the same reference numbers may denote similar components
in different views. The same reference numbers with letter
suflixes or different letter suflixes may denote different
instances ol similar components. The drawings generally
illustrate various embodiments by way of example and not
limitation, and are used to explain the disclosed embodi-
ments 1n conjunction with the description and the claims.
Where appropriate, a same reference number 1s used
throughout drawings to refer to the same part or similar
parts. Such embodiments are exemplary and are not
intended to be exhaustive or exclusive embodiments of the
device or method.

FIG. 1 1s a partial structural diagram of a display in the
related art;

FIG. 2 1s a partial structural diagram of a display accord-
ing to an embodiment of the present disclosure;

FIG. 3 1s a front view of a display frame structure
according to an embodiment of the present disclosure;

FIG. 4 1s a rear view of a display frame structure accord-
ing to an embodiment of the present disclosure;

FIG. 5 1s an enlarged view of part A 1n FIG. 4;

FIG. 6 1s an enlarged view of part B in FIG. 4;

FIG. 7 1s a schematic view of section lines 1n a rear view
of a display frame structure according to an embodiment of
the present disclosure;

FIG. 8 1s a cross-sectional view, taken along line A-A, of
a display frame structure according to an embodiment of the
present disclosure;

FIG. 9 1s a cross-sectional view, taken along line B-B, of
a display frame structure according to an embodiment of the
present disclosure;

FIG. 10 1s a cross-sectional view, taken along line C-C, of
a display frame structure according to an embodiment of the
present disclosure;

FIG. 11 1s a cross-sectional view, taken along line D-D, of
a display frame structure according to an embodiment of the
present disclosure;

FIG. 12 1s a cross-sectional view, taken along line E-E, of
a display frame structure according to an embodiment of the
present disclosure;
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FIG. 13 1s a cross-sectional view, taken along line F-F, of
a display frame structure according to an embodiment of the
present disclosure.

REFERENCE NUMBERS

10—Iliguid crystal screen; 20—iront module {frame;
30—middle module {frame; 40—backlight assembly;
50—backplane; 60—overall outer frame; 70—touch screen;
101—display screen; S01—backplane; 701—touch screen
functional sheet; 801—optical component; 901—cover
glass;

1—integrally formed main body; 11—passage hole;
111—first passage hole; 112—second passage hole;
12—buckle structure; 121—concave portion; 122—convex

portion; 13—through hole; 131—first through hole; 132—
second through hole.

DETAILED DESCRIPTION

In order to enable those skilled in the art to better
understand the technical solutions of the present disclosure,
the present disclosure will be described 1n detail below in
conjunction with drawings and specific implementations.
Embodiments of the present disclosure are further described
in detail below 1n conjunction with the drawings and specific
embodiments, but are not intended to limit the present
disclosure.

The terms “first”, “second”, and the like used 1in this
disclosure do not indicate any order, quantity, or priority, but
are only used to distinguish different components. The terms
“include”, “have” or any variations thereof are intended to
mean that an element followed by such a term encompasses
a list of elements preceded by such a term, without preclud-
ing other elements. Terms “Up”, “down”, “left”, “right”, etc.
are only used to indicate the relative position relationship.
When the absolute position of the described object changes,
the relative position relationship may change accordingly.

In the present disclosure, when it 1s described that a
specific device 1s located between a first device and a second
device, there may or may not be an intervening device
between the specific device and the first device or the second
device. When 1t 1s described that the specific device 1s
connected to another device, the specific device may be
directly connected to the other device without an intervening
device, or may not be directly connected to the other device
with an ntervening device being located therebetween.

All terms (including technical or scientific terms) used 1n
the present disclosure have the same meaning as that under-
stood by those of ordinary skill in the art to which this
disclosure belongs, unless specifically defined otherwise. It
should also be understood that terms defined 1n, for example,
general dictionaries should be interpreted as having mean-
ings consistent with their meanings in the context of related
technologies, and should not be interpreted using 1dealized
or overly formal meanings unless explicitly defined as such.

Techniques, methods and equipment known to those of
ordinary skill in the related art may not be discussed in
detail, but where appropriate, the techniques, methods and
equipment should be considered as part of the specification.

As shown 1n FIG. 1, a display module 1n the related art 1s
mainly composed of six parts, namely, a liquid crystal screen
10, a front module frame 20, a middle module frame 30, a
driver circuit and flexible cables, a backlight assembly 40
(including an optical film, a light guide plate, a LED light
bar, etc.), and a backplane 50. The middle module frame 30
cooperates with the backplane 50 to fix the backlight assem-

10

15

20

25

30

35

40

45

50

55

60

65

4

bly 40, the front module frame 20 cooperates with the
middle module frame 30 to fix the liquid crystal screen 10,
and additionally, the display needs an overall outer frame 60
to fix a touch screen 70, the backplane 350, the backlight
assembly 40, the middle module frame 30, the liquad crystal
screen 10 and the front module frame 20, which will result
in a large number of components and a complicated assem-
bly process.

In view of the problems of the related art that there are a
large number of components and complicated assembly
process, there 1s a need to introduce a display frame structure
and a display including the display frame structure to solve
the above technical problems. The display frame structure
and the display including the display frame structure can
have the functions of the overall outer frame, the {front
module frame and the middle module frame simultaneously,
thereby reducing the quantity of components, facilitating
product assembly, and providing a compact and elegant
appearance.

In one aspect, the present disclosure provides a display
frame structure, as shown in FIG. 2 to FIG. 13.

FIG. 2 1s a partial structural diagram of a display accord-
ing to an embodiment of the present disclosure. As shown 1n
FIG. 2, a display module of the present disclosure includes:
a backplane 501, an optical component 801, a display screen
101, a touch screen functional sheet 701 and a cover glass
901. The display according to the embodiment of the present
disclosure further includes a rectangular frame structure, and
connecting portions of the rectangular frame structure can
connect the backplane 501, the optical component 801, the
display screen 101, the touch screen functional sheet 701
and the cover glass 901. The display according to the
embodiment of the present disclosure further includes
through holes, which include first through holes 131 and
second through holes 132. The first through holes 131 may
be provided at an outer edge of the rectangular frame
structure, and the second through holes 132 may be provided
at an 1nner edge of the rectangular frame structure.

FIG. 3 1s a front view of a display frame structure
according to an embodiment of the present disclosure. As
shown 1n FIG. 3, the display frame structure includes an
integrally formed main body 1. The mtegrally formed main
body 1 may be a rectangular frame structure, which may be
integrally formed. If necessary, the integrally formed main
body 1 may also be formed by assembling multiple portions
In an appropriate manner.

The integrally formed main body 1 1s provided with a
buckle structure 12. The buckle structure may include a
plurality of concave portions 121 and a plurality of convex
portions 122, and the plurality of concave portions 121 are
interleaved with the plurality of convex portions 122.

FIG. 4 1s a rear view of a display frame structure accord-
ing to an embodiment of the present disclosure. The inte-
grally formed main body 1s provided with a first connecting
portion and a second connecting portion. The first connect-
ing portion 1s configured to connect a first component of the
display, so that the first component 1s installed on a first side
of the integrally formed main body 1, where the first
component may be a touch screen or a liquid crystal screen
of the display, or the first component may be an integral
structure formed by a touch screen, a liquid crystal screen
and the like. The second connecting portion 1s configured to
connect a second component of the display, so that the
second component 1s installed on a second side of the
integrally formed main body 1 that 1s opposite to the first
side, where the second component may be a backplane of the
display or a back shell of the display, or the second com-
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ponent may be an integral structure formed by the back-
plane, the back shell of the display and the like. It can be
understood that the first component and the second compo-
nent of the display may also be other structures, for example,
the first component may be a protective screen for protecting
the touch screen.

Further, the mtegrally formed main body 1 1s provided
with a plurality of passage holes 11, each of the plurality of
passage holes 11 1s configured to allow a circuit structure of
the first component to pass through. Specifically, a passage
hole may allow circuit structures of a plurality of first
components to pass through, or allow a plurality of circuit
structures of a first component to pass through. For example,
the circuit structure of the first component may be a printed
circuit board structure of a touch screen or a liquid crystal
screen, etc. In this way, by providing a passage hole 11, the
printed circuit board structure of the touch screen or the
liquid crystal screen can pass from a side of the frame
structure to the other side to facilitate the connection and
assembly of the components inside the display.

In some embodiments, a plurality of circuit structures of
a first component or circuit structures of a plurality of first
components can pass through the plurality of passage holes
11 respectively.

Further, a shape of the passage hole 11 may be set
according to a shape of the circuit structure of the first
component. In some embodiments, the passage hole 11
includes an elongated groove or a hole, where the elongated
groove can be configured to allow tlexible cables and printed
circuit board of the touch screen or liquid crystal screen to
pass through, and the flexible cables are used to connect the
printed circuit board of the touch screen or the liquid crystal
screen; the hole can be configured to allow wires and printed
circuit board of the touch screen or liquid crystal screen to
pass through, and the wires are used to connect the printed
circuit board of the touch screen or liquid crystal screen.

FIG. 5 1s an enlarged view of part A in FIG. 4. As shown
in FIG. 4 and FIG. 3, the passage hole 11 may include a first
passage hole 111 and a second passage hole 112, the first
passage hole 111 may allow the printed circuit board of the
touch screen to extend from a front face to a back face of the
integrally formed main body 1, and the second passage hole
112 may allow the printed circuit board of the liquid crystal
screen to extend from the front face to the back face of the
integrally formed main body 1.

In order to enable a connection of the first component to
the integrally formed body 1 of the display frame structure
through the first connecting portion, in some embodiments,
the first connecting portion 1s a buckle structure 12 config-
ured to connect the first component.

As shown 1n FIG. 5, the buckle structure 12 may include
a plurality of concave portions 121 and a plurality of convex
portions 122, the concave portions 121 are interleaved with
the convex portions 122. The first component 1ncludes a
touch screen and/or a liquid crystal screen, the touch screen
or the liquid crystal screen may be provided with protruding
portions for fitting 1n the concave portions 121 and recessed
portions for receiving the convex portions 122, so as to
realize a buckled connection between the first component
and the first connecting portion of the integrally formed
main body 1.

FIG. 6 1s an enlarged view of part B in FIG. 4. As shown
in FIG. 4 and FIG. 6, 1n order to enable a connection of the
second component to the integrally formed body 1 of the
display frame structure through the second connecting por-
tion, 1n some embodiments, the second connecting portion 1s
one or more through holes 13 for mstalling a fastener. The

10

15

20

25

30

35

40

45

50

55

60

65

6

quantity of the through holes 13 can be set according to
factors such as a size of the mtegrally formed main body 1
and connection strength. For example, a plurality of through
holes 13 can be provided 1n a spaced manner along a
circumierential direction of the integrally formed main body
1.

As shown i FIG. 4 and FIG. 6, the integrally formed
main body 1 1s a rectangular frame structure. The through
holes 13 may include the first through holes 131 and the
second through holes 132. The first through holes 131 may
be provided at the outer edge of the rectangular frame
structure, and the second through holes 132 may be provided
at the mner edge of the rectangular frame structure.

Referring to FIG. 2 and FIG. 6, in some embodiments, the
second component includes a backlight assembly and/or a
back shell. When the second component 1s a backlight
assembly, the backlight assembly and the integrally formed
main body 1 of the frame structure may be connected and
fixed by fasteners installed through the backlight assembly
and the second through holes 132. In addition, when the
second component 1s a back shell, the back shell and the
integrally formed main body 1 of the frame structure may be
connected and fixed by fasteners installed through the back
shell and the first through holes 131. The fastener configured
to realize the connection may be one of a screw, a bolt, and
a pin structure.

FIG. 7 1s a schematic view of section lines 1n a rear view
of a display frame structure according to an embodiment of
the present disclosure. As shown in FIG. 7, the section lines
include: an A-A section line, a B-B section line, a C-C
section line, a D-D section line, an E-E section line and an
F-F section line.

FIG. 8 1s a cross-sectional view, taken along line A-A, of
a display frame structure according to an embodiment of the
present disclosure; FIG. 9 1s a cross-sectional view, taken
along line B-B, of a display frame structure according to an
embodiment of the present disclosure; FIG. 10 1s a cross-
sectional view, taken along line C-C, of a display frame
structure according to an embodiment of the present disclo-
sure; FIG. 11 1s a cross-sectional view, taken along line D-D,
of a display frame structure according to an embodiment of
the present disclosure; FIG. 12 1s a cross-sectional view,
taken along line E-E, of a display frame structure according
to an embodiment of the present disclosure; FIG. 13 1s a
cross-sectional view, taken along line F-F, of a display frame
structure according to an embodiment of the present disclo-
sure.

In the above technical solutions, since the first connecting,
portion for comnecting the first component (e.g., touch
screen and/or liquid crystal screen) on the first side of the
integrally formed main body 1 and the second connecting
portion for connecting the second component (e.g., back-
plane and/or back shell) on the second side of the integrally
formed main body 1 that 1s opposite to the first side are
provided on the integrally formed main body 1, the first
component can be fixedly mounted on the first side of the
integrally formed main body 1 through the first connecting
portion and the second component can be fixedly mounted
on the second side of the integrally formed main body 1
through the second connecting portion, so that the display
frame structure itegrates an outer frame, a front frame and
a middle frame 1n conventional display structure, and has the
functions of the outer frame, the front frame and the middle
frame of the display at the same time. Thereby, compared
with the conventional way of fixing the first component and
the second component by using the outer frame, the front

frame and the middle frame (for example, the muaddle
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module frame cooperates with the backplane to fix the
backlight assembly, the front module frame cooperates with
the middle module frame to fix the liquid crystal screen, the
overall outer frame 1s used to fix the touch screen, the
backplane, the backlight assembly, the middle module
frame, the liquid crystal screen and the front module frame),
the internal structure 1s simplified, the quantity of compo-
nents 1s reduced, the assembly of the product 1s facilitated,
and the product has a compact and elegant appearance.

Further, in some embodiments, as shown 1in FIG. 3 and
FIG. 5, the mtegrally formed main body 1 has a rectangular
frame structure. In this case, the buckle structure 12 may be
disposed on a first set of opposite sides of the rectangular
frame structure, and the passage hole 11 can be provided on
at least one side of a second set of opposite sides of the
rectangular frame structure, so that the design of the inte-
grally formed main body 1 1s more reasonable, the structural
strength 1s higher, and the stress 1s more balanced.

In some embodiments, the display frame structure further
includes an optical component located between the first side
and the second side. In some embodiments, the optical
component 1s a hollowed-out structure, and the light of the
backlight assembly can be utilized by the front panel of the
display through the hollowed-out structure.

In a second aspect of the present disclosure, a display 1s
provided. The display includes the foregoing display frame
structure, a first component and a second component. The
first component 1s mounted on a first side of the integrally
formed main body 1 of the display frame structure and 1s
connected to the first connecting portion of the integrally
formed main body 1, and the circuit structure of the first
component 1s installed through the passage hole 11 of the
integrally formed main body 1. The second component is
mounted on a second side of the itegrally formed main
body 1 that 1s opposite to the first side and 1s connected to
the second connecting portion of the integrally formed main
body 1.

The first component includes a liquid crystal screen
and/or a touch screen, the circuit structure 1s a printed circuit
board structure. Further, the second component includes a
backlight assembly and/or a back shell. As shown 1n FIG. 3
and FIG. 4, the touch screen and the liquid crystal screen can
be buckle-connected to the integrally formed main body 1
through the buckle structure 12 acting as the first connecting,
portion on the integrally formed main body 1; while the
backlight assembly may be connected to the integrally
formed main body 1 by means of fasteners passing through
the backlight assembly and the second through holes 132
acting as the second connecting portion on the integrally
formed main body 1, and the back shell may be connected
to the integrally formed main body 1 by means of fasteners
passing through the back shell and the first through holes
131 acting as the second connecting portion on the integrally
formed main body 1.

In the foregoing technical solutions, the frame structure
adopted by the display can integrate the outer frame, the
front frame and the middle frame, that 1s to say, the inte-
grally formed frame structure can simultaneously have the
functions of the overall outer frame, the front module frame
and the middle module frame, thereby reducing the quantity
of components, facilitating product assembly, and the prod-
uct has a compact and elegant appearance.

Furthermore, although exemplary embodiments have
been described herein, the scope includes any and all imple-
mentations based on the present disclosure that have equiva-
lent elements, modifications, omissions, combinations (e.g.,
a hybrid of various embodiments), adaptations, or changes.
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The elements in the claims should be interpreted broadly
based on the language adopted in the claims, and are not
limited to the examples described in this specification or
during the implementation of this application, and the
examples should be construed as being non-exclusive.
Therefore, this specification and the examples are intended
to be considered exemplary only, and the true scope and
spirit of the present disclosure are defined by the full scope
of the following claims and their equivalents.

The above description 1s intended to be illustrative and
not limitative. For example, the above examples (or one or
more solutions thereof) can be used in combination. For
example, those of ordinary skill in the art may use other
embodiments when reading the above description. In addi-
tion, 1n the above specific embodiments, various features
may be grouped together to simplity the present disclosure.
This should not be 1interpreted as an intent that an unclaimed
disclosed feature 1s necessary for any claim. Rather, the
subject matter of the present disclosure may include less
than all features of certain disclosed embodiments. Accord-
ingly, the following claims are hereby incorporated into the
detailed description as examples or embodiments, where
cach claim 1s independently an 1individual embodiment, and
it 1s considered that these embodiments can be combined
with each other 1n various combinations or permutations.
The scope of the present disclosure should be determined
according to the full scope of the appended claims and
equivalents to which these claims are entitled.

The above embodiments are only exemplary embodi-
ments ol the present disclosure and are not used to limait the
present disclosure, and the scope of the present disclosure 1s
defined by the claims. A person skilled 1n the art may make
vartous modifications or equivalent replacements to the
disclosure within the essence and scope of the disclosure,
and such modifications or equivalent replacements shall also
be deemed as falling within the scope of the present disclo-
sure.

The mvention claimed 1s:

1. A display frame structure, comprising: an integrally
formed main body, wherein the integrally formed main body
has a first connecting portion and a second connecting
portion, the first connecting portion 1s configured to fasten a
first component on a {irst side of the integrally formed main
body, the second connecting portion 1s configured to fasten
a second component on a second side of the integrally
formed main body that 1s opposite to the first side, and the
integrally formed main body is also provided with a plurality
ol passage holes;

wherein the first component 1s a liquid crystal screen

and/or a touch screen, and the second component 1s a
backlight assembly;

wherein the first connecting portion 1s a buckle structure

configured to fasten the first component, and the second
connecting portion 1s a plurality of through holes each
being configured for installing a fasteners;

wherein the buckle structure comprises a plurality of

concave portions and a plurality of convex portions,
and the plurality of concave portions and the plurality
of convex portions are arranged 1 an interleaved
manner at two opposite outer edges of the integrally
formed main body on the first side;

wherein an inner peripheral surface of the integrally

formed main body 1s provided with a series of step-like
recesses on an end of the itegrally formed main body
close to the first side.
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2. The display frame structure according to claim 1,
wherein each of the plurality of passage holes comprises a
groove or a hole.

3. The display frame structure according to claim 1,
wherein the integrally formed main body 1s provided with 5
the plurality of through holes, the plurality of through holes
are spaced along a circumierential direction of the integrally
formed main body.

4. The display frame structure according to claim 1,
wherein the integrally formed main body 1s a rectangular 10
frame structure.

5. The display frame structure according to claim 1,
turther comprising an optical component located between
the first side and the second side.

6. A display, comprising: the display frame structure 15
according to claim 1, the first component and the second
component;

wherein

the first component 1s disposed on the first side of the
integrally formed main body and is fastened to the 20
first connecting portion of the integrally formed main
body, and a portion of the first component passes
through one or more of the passage holes of the
integrally formed main body;
the second component 1s disposed on the second side of 25
the mtegrally formed main body that 1s opposite to
the first side and 1s fastened to the second connecting
portion of the mtegrally formed main body.

7. The display according to claim 6, wherein the portion
of the first component 1s a printed circuit board of the liquid 30
crystal screen and/or the touch screen.
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